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Wrapper Classes (1/12)

270 MAKETo: java.lang
Mo kaBEva armo touc 8 — Baotkouc TUTIOUC OEOOUEVWY UTIAPXEL HLLOL AVTLOTOLXN
npokaBoplopevn kKAaon (Integer, Double, kATt.). Ot KAAOELC AUTEC ovopalovTal
wrapper classes ylati teptkAciovv Eva Baotko tumo, £T0L WOTE Lo LETABANTA
va UIopEL va avanapaoctadei w¢ avtiKEIPEVO TOL OVTIOTOLXOU TUTIOU.

inti=43; //otnvint uetaBAntn - i bivouue tnv tiun 43
Integer x = new Integer(53); //Snutovpyio avtikeluévou tumou Integer ue tiun 53
//mou avatidetal otn petaBAntn x (avapopa oTto avtiKEIUEVO)
Avo KUpLOL oKOTOL:
No tapEXEL LNXOVIOUO SNULOUPYLOC AVTLKELLEVWY PACIKWY TUTIWV YL
eloodo oe: Arraylist, Vector, HashMap, kAm.

No TapEXEL XPOLUA YXpaKTNPLOTIKA KoL Agttoupyiec ontwc tic MAX_VALUE,
MIN_VALUE, Integer.parselnt(), Float.parseFloat(), kArm.

Me tiIc parseX-type(), petatpemnovtal aplOuntika Strings o mpaypatikolg
apLOpouc.
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Wrapper Classes (2/12)

Ano to Java API: lepap)ia twv Wrapper KAdoswv

Object
I | |
Number Bnnlean‘ Character
%E boolean char
| | | | | |
Byte ‘ Short In'teger'| Long | Float | Dnuble|
byte short int long float double

OAec oL wrapper kAaoelc (ektog tng Character) 6€xovtal to oploua tou

dountn umo popdn String. M.x.
Integer obj = new Integer(32);

Integer objl = new Ineger(“32”);
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Wrapper Classes (3/12)

- H péBodoc valueOf() twv Wrapper KAACEwV SEXETAL pLOL TLUN N
String kol eTMLOTPEDEL Eva AVTIKELLEVO TNC KAAONC:

- Integer il = Integer.valueOf(13);
- Integer i2 = Integer.valueOf(“13”);

- Boolean b1 = Boolean. valueOf(true);
- Boolean b2 = Boolean. valueOf(“true”);

Long |1 = Long.valueOf(36500000L);
Long |1 = Long.valueOf(“36500000L");
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Wrapper Classes (4/12)

Baokog TUToG Wrapper Class MéEBodog Metatpomnng

byte Byte public static byte parseByte(String)
short Short public static short parseShort(String)
int Integer public static integer parselnt(String)

long Long public static long parseLong(String)

float Float public static float parseFloat(String)
double Double public static double parseDouble(String)

char Character
boolean Boolean public static boolean parseBoolean(String)
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Wrapper Classes (5/12)

Meplkég onuavtikeg uEBodol tng Wrapper class - Integer

parselnt(s) Erttotpedel TNV int - TLur Tou aplbuttikoL String s.
toString(i) Eriotpedel €va String avtikeipevo tou int - .
byteValue() Eriotpédel TV TLUA tou int ocav byte.

doubleValue() Erttotpedel Tnv TLun tou int ocav double.

floatValue() Erlotpedel Tnv TLun tou int cav float.
shortValue() Ermtiotpédel TNV TLUn Tou int oav short.
longValue() ErtlotpEdel TNV TLun tou int oav long.

int compareTo(inti)  Zuykpivel TNV ap. TYUA TOU AVTLKELULEVOU LLE AUTAV TOU i. EmLotpEdel
0 av ol TLHEG €lval LOEC, BETIKN TLUN OV TO AVTIKEILEVO EXEL PEYQ-
AUTEPN TN, N APVNTLKA TLLL OV TO OVTLKELUEVO EXEL LLKPOTEPN TLUA.

static int compare(int Juykpivel omwc ko pLv oAAA Twpa TG TIHEC N1 Kat n2. Emlotpédel
nl, int n2) OTWC Kol Avw 0, B€TIKA 1 ApVNTIKN TLUA.

boolean Eriotpedel true av to Integer avtikeipevo eival ioo pe To
equals(Object iObj)  avtikeipevo —iObj.
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Wrapper Classes (6/12)

class WrapperExample3 {
public static void main(String args|[]) {

//Metatropi int se Integer
int x=14;
Integer y=Integer.valueOf (x);//Metatropi int se Integer
//autoboxing, o compiler ektelei esoterica Integer.valueOf (a)
Integer z=x;
System.out.println (x+" "+y+" "+z);

// Metatropi Integer se int
Integer c=new Integer (25);

int g=c.intValue () ;// Metatropi Integer se int

//unboxing, o compiler ektelei esoterica Integer.valueOf (a)
int h=c;
System.out.println (c+" "+g+" "+h); }}

BN C\WINDOWS\systemn32iemd.exe — O >
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Wrapper Classes (7/12)

class WraperDemol ({

public static void main(String[] args) {
String s[] = {"23", "32"};
//concatenation 2332
System.out.println ("To athrisma prin: "+ s[0] + s[1]);
//metatropi tou arithmitikou String se Integer
int x=Integer.parselInt(s[0]);
//metatropi tou arithmitikou String se Integer
int y=Integer.parselInt(s[1l]);
int z=x+y;
System.out.println ("To athrisma meta: "+z);
String k="10.85f";
float f=Float.parseFloat (k) ;
System.out.println("O float prin= "+ k + " o (float+l)=

: . . "+ (f+
T Oa cupBeil pe avta ta Strings; £+1)) it} @E CAWINDOWS\system32\cmd.exe
o n e 33
18 To athrisma prin: 2332
u yu To athrisma met
DEF -
IIRII
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Wrapper Classes (8/12)

Java Autoboxing kat Unboxing

Autoboxing: Autopatn HeTaTporn Baoclkol TUTTOU otV avtiotolxn wrapper class.

class AutoboxingExamplel

{
public static void AMethod (Integer num) {

System.out.println (num) ;

public static void main(String[] args) {

/* H parametros pou einail aplos vasikos typos (34) tha
* metatrapei se Integer antikeimeno kata tin ektelesi
* tou programmatos (Runtime) */
AMethod (34) ;

}

BR C\WINDOWS\systern32\crmd. exe
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Wrapper Classes (9/12)

Unboxing: Autopatn HETATPOTIA AVTIKELULEVOU ULoC wrapper class otov
avtiotolyo Baolko tuTo.

class UnboxingExamplel ({

public static void AMethod (int num) {

System.out.println (num); }

public static void main(String[] args) {

Integer x = new Integer (15);

/* H parametros pou einai Integer antikeimeno tha

* metatrapeli ston antistoixo aplo vasiko typo int 15

* kata tin ektelesi tou programmatos (Runtime) */

AMethod (x) ;
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Wrapper Classes (10/12)

-  Napadeiypnota Autoboxing - Unboxing:

Integer x = 25; //Autoboxing (int oe Integer)
Long y = 32L; //Autoboxing (long oce& Long)

Arraylist<Integer> ar = new Arraylist<Integer>() ;
ar.add(28); //Autoboxing: int oe Integer
ar.add(35); //Autoboxing: int oe Integer

Integer 1 = new Integer(5);

int x = i; //Unboxing: avtikeluevo o Baocitkd tUmo — int

Integer y = new Integer(5);

int x = y.intValue(); //Unboxing: avtikeluevo o¢ Baocikd tuUumo — int

MavayiwTng ZPpeTooc,  AVTIKEIMEVOOTPEPNG MpoypappaTiopog 12



Wrapper Classes (11/12)

-  Napadeiypnota Autoboxing - Unboxing:

import java.util.*;
class WrapperExample4d ({
public static void main(String args[]) {
ArrayList<Integer> ar = new ArrayList<Integer>(); Autoboxing

for (int i = 1; i1 < 9; 1 ++){
ar.add (i), compiler ektelei esoterika ar.add(Integer.valueOf (1)) ;

System.out.println(ar);}

int sum = WrapperExampled.sumZyga (ar);
System.out.println("\n athroisma zygon ar. = " + sum); }

public static int sumZyga (ArrayList<Integer> ar) ({

int s = 0; Unboxing

for (Integer 1 : ar)

if (1 $ 2 == 0) s += 1i; //o compiler ektelel esoterika [s += i.intValue() ;]
return s; } } B CrWINDOWS\system32he...  — | =<
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Wrapper Classes (12/12)

class WrapperDemo2 {

public static void main(String args[]) { e

aTo: Objl=
equals: 0Objl= 32

: Obji=

: ton f1

: ton fi1= 2

Integer Objl = new Integer(32);

Integer Obj2 = new Integer ("32");
Integer Obj3= new Integer (45);
ai_F1= 2

continue .

System.out.println ("compareTo: Objl= "+0bjl+" Obj2= " + Obj2+", apotelesma= "+
Objl.compareTo (Obj2)) ;

System.out.println ("compareTo: Objl= "+0bjl+" Obj3= " + Obj3+", apotelesma= " +
Objl.compareTo (Obj3));

System.out.println("equals: Objl= "+0bjl+ " Obj2= "+0bj2+ ", apotelesma= " +
Objl.equals (0bj2));

System.out.println ("equals: Objl= "+0Objl+ " Obj3= "+0bj3+ ", apotelesma= " +
Objl.equals (0b33));

Float fl1 = new Float("2.25f");

Float f2 = new Float("20.43f");

Float £3 = new Float(2.25f);

System.out.println ("compare: ton fl= "+fl+ " kai f2= "+f2+", apotelesma= "
+Float.compare (f1, £2));

System.out.println ("compare: ton fl= "+fl+ " kai £3= "+f3+", apotelesma= "
+Float.compare (f1, £3));

Float £ = Objl.floatvValue() + f1;

System.out.println ("Prosthesi: 0Objl= "+0Objl+ " kai fl= "+ f1+ ",

apotelesma=

AVTIKEINEVOOTPEPNG MpoypaupaTIoNOG
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Aiotec - Lists

AioTa : pia guhdoyn (collection) aTré diateTayuéva OTOIXEID.

KaBe otoixeio avixveuetal atro éva d€iktn (0 Ewg n-1)

= H AioTa £xel Suvapika augavouevo NEYEBOG (Size) — To TTANBOC TwV OTOIXEIWV
™mg
Ta oToIxEia PTTOpPOUV va eicayBouv/diaypa@ouv oe/atrd oTroladNTToTE BEon
(apxn, MEON, TEAOG, KATT.).

Mia onuavTikry AioTa €ival To avTikeipyevo ArrayList

Adding an

| 4

Adding an Adding an
element element

0 1 2 3 4 5 6 7
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Arraylist (1/4)

Arraylist
Eivair évac duvapikog xwpoc pvAung yia ouAdoyn (collection)
SIATETAYHEVWY AVTIKEIHEVWV/OTOIXEIWV.

» AKOAoUBEi Tnv generics - wihooowia.

» MTopei va opioTei e apX1ko pEyeBocg, va av€avel (TTpoaBnkn
oToIXEiIWV) A va HEIWVETal avdaioya (diaypdghn oToIXEiWV).

» Tlpémel va kaBopileTal o TUTTOC TWV OTOIXEiIWV TN AioTag pyéoa aTIC
TPIYWVIKEG AYKUAEG <>

ArrayList<Type> name = new ArrayList<Type>();

T.X.
ArrayList<String> list = new ArrayList<String>(20);
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Arraylist (2/4)

+ O TUTOG TWV oToIXEiWV TIPETTEl va gival TUTTOG - object (avTikeipeva
wrapper kKAdoswv) Kai 0xI pacikog TUTog,

dnA., Oev ptropei va umtdp el €évag TETol0C OpIOHOC:
ArrayList<int> list = new ArrayList<int>(); // AaBoc opiopoc

K/
0’0

MTtopoupe va éxoupe pacikoU¢ TUTTOUC XPNOIHOTIOIWVTAC AVTIKEIPEVA
Twv KAdoewv Twv Pacikwy TUTTwy (wrapper classes), dnA.:
ArrayList<integer> list = new ArrayList<integer>();

Wrapper classes

-  Onwc avaAloape oTIC TIPONYOUHEVEC dIAPAVEIEC: Ta aVTIKEeva auTwy
TWV KAQOEWV KpatoUv TWEC TwV PACIKWY TUTWV.
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Arraylist (3/4)

h =

% MeTd Tov opiopd TG AioTag pe TUTTO - wrapper, HTTopoUHE vd
XEIPIOTOUHE TIC PACIKEC TIHEC HE HEBOOOUC Kal KWAIKA:

ArrayList<Double> vathmoi = new ArrayList<Double>();
vathmoi.add(3.2);
vathmoi.add(2.7);

% Mia péBodog pmopei va dexTei oav tapdueTpo pia ArrayList A va Tnv
ETIOTPEYEI oav amoTEAsopa amo Hia péBodo (return):

public static void name(ArrayList<Type> name)

TTapadeiypa: MéBodoc¢ tou diaypdgel Touc {uyouc apiBpolc amé Tnv AioTa list.
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Arraylist (4/4)

public static void DiagrafiZygonArithmon(ArrayList<integer> list) {
for (inti = list.size() - 1;1>=0; I--) {
int n = list.get(i);
if (n% 2 ==0){
list.remove(i); }}

Tpeic O1A@OPETIKOI OouNTEC:

ArrayList() - gia Kevr) AioTa.
ArrayList(Collection c) — n ANioTa apxIKOTTOIEITAI JE TA AVTIKEIMEVA TG CUAAOYNG C.
ArrayList(int capacity) — n Aiota Ba €xel apxikd uEyeBog — capacity.

Mpétrer va eiodayetan (import) 1o TTaKETO java.util (import java.util.*) | yévo 10 TTAKETO
ArrayList (import java.ArrayList;)

MavayiwTtng ZQETo0g,  AVTIKEIMEVOOTPEPNG MNpoypaupaTIoNog 19



2 nuavtikég MéBodor Tng Arraylist (1/2)

boolean add(Object o)

MpoOBETEl TO AVTIKEIJEVO - O OTO TEAOG TNG

AioTag

void add(int index, Object o)

Eicdyel To avTikeigevo-o oTnv B€on index

void clear()

Alaypdagel OAa Ta oToIiXEia TNG AioTag

int indexOf(Object 0)

EnioTpepel Tnv B€on TNG NnpwTng 6€0ng €UpPeONG

Tou oToixgiou (-1 av dev TO Bpel)

Object get(int index)

ENioTpE@PElI TO OTOIXEIO TNG CUYKEKPIPEVNG BEONC

Object remove(int index)

AlaypAa@el TO OTOIXEIO TNG OCUYKEKPIMEVNG BE0NG

Object set(int index, Object element)

AVTIKaOI10TA TO OTOIXEIO OTNV CUYKEKPIMEVN B€on

ME TO OUYKEKPIPEVO OTOIXEIO

int size()

EnioTpepel To NARBOC TwV OTOoIXEIWV TNG AioTag

String toString()

EnioTpepel €éva String nou avTinpoowneUsl TNV

AioTa pye Tnv popoepn "[3, 42, -7, 15]"

boolean addAll(Collection c)

boolean addAll(index, Collection c)

MpooBeTel OAA TaA OTOIXEid TNG CUAAOYNG C OTO

TEAOG TNG AiOTAG N TA €10AYEl OTNV CUYKEKPIKEVN

0eon

MavayiwTtng ZPET00C,
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2 nuavrikée MéBodor Tng Arraylist (2/2)

boolean contains(Object o) EnioTpepel true av n AioTa NepPIEXElI TO OTOIXEIO

boolean containsAll(Collection ¢) EnioTpEpel true av n Aiota nepiExel O0Aa Ta

oToIXEia TNG CUAAOYNG C

boolean equals(Collection ¢) EnioTpepel true av n ouAAoyn C NEPIEXEl Td

oToIXEia TnG AioTag

int lastIndexOf(Object 0) EnioTpe@el TNV TeAeuTaia O€on Tou OTOIXEIOU OTN

AioTa (-1 av dev TO Bpsl)

Object remove(int index) Alaypd@el TO OTOIXEIO OTNV OCUYKEKPIMEVN B€on

ano Tnv Aiota

protected void removeRange(int fromIndex, | Alaypdgel Ta oToixeia TNG AioTag nou BpiokovTal

int toIndex) oTta opla fromIndex €wg toIndex

Object[] toArray() EnioTpEpel Ta oToixeia TNG AioTag oav nivaka

.....Mepl1oocOTEPA OTNV TEKUNPIWON
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Xpnon Twv ongavrtikoTepwy HeGodwv (1/4)

To péyedoc Tne ArraylList
> MéyeBog piag Arraylist givar o ouvoAik6¢ apiBuG Twy aToixeiwv ThG.
int size = s.size();

EUupegon 1nc Oéonc evoc oToixeiou Tnc ArraylList
> Me Tnv xphon Tn¢ indexOf():
int index = s.indexOf("Skiathos");

//€Upean tou atoixelou Skiathos atn Alota

Xpnon tnc amrAnc for N tn¢ foreach via tnv rpoomwéAaon MIac AioTocC

for (inti =0; i <stringList.size(); i++)
String stoiheio = s.get(i);
System.out.printin("Stoiheio " + i + " : " + stoiheio); }
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Xpnon Twv onuavTikoTepwy peEGAdwv (2/4)

for(String stoiheio : s){
System.out.printin("Stoiheio : " + stoiheio); }

‘EAgyyoc av éva ArraylList gival adeio

> Mg dUo TpoTOULG:
1) pe Tnv péBodo isEmpty():
boolean result = s.iIsEmpty();
//n isEmpty() ematpépet true av n Alota elvat ddsa
2) pe Tnv péBodo size():
If(s.size() == 0) {System.out.printin("H lista einai adeia"); }

MavayiwTtng ZQETo0g,  AVTIKEIMEVOOTPEPNG MNpoypaupaTIoNog 23



Xpnon Twv ongavrtikoTepwyv HeGodwv (3/4)

1

Alaypaen oToixeiou ammo pia Arraylist

Me dUo tpomouc:

1) diaypaypn oToixeiou oc auykekpipévn Oéon (6Ttav Tnv yvwpiloupe):
1.X. S.remove(0);

2) diaypapn OUYKEKPIHEVOU aTolxXEiov: T.X. S.remove(stoiheio);

AvTiypa®rn OAWV TwWV CTOIXEIWV HIOG AiIOTAG O€ JIa GAAN
Me Tnv pEBodo addAll(collection c), ..
ArrayList<String> clonel = new ArrayList<String>();
clonel.addAll(s);

AVTIKOTAOTAON £EVOC OTOIXEIOU OE OUVKEKPIUEVN B€oN

Me Tnv yéBodo set(int i, O object ), .x.: s.set(7, "Santorini");
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Xpnon Twv onuavrtikoTepwyv HeOodwv (4/4)

1

Alaypa@n OAwWV TwWV CTOIXEIWV TNC AioTAC
Me tnv péBodo clear(), m.x.: S.clear();

Anuioupyvia piac ArrayList amro amrAo Array
Me Tnv péEBodo Arrays.asList(T... a), T.X.:

ArrayList s = Arrays.asList(new String[]{*Skiathos”, “Kriti", “Halkidiki”, “Santorini});
lluera tnv dnuioupyia urropouue va aAAaéouue Kai 1a oTolIxEid

Metarporrl piac ArrayList o€ atrAo Array

Me tnv pEBodo toArray (T[] a), TT.X.:
String[] listArray = new String[s.size()];
String[] aploArray = s.toArray(listArray);
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TlpoowéAaon ota otoixeia Tng ArraylList pe tov
- Iterator kai Tnv While

H Iterator kai ListIterator éxouv dUo pHeBOdoOUC TTOU XPNOIHOTTOIOUKE
pe Thv while yia va mpoomeAdooupe Ta aToixeia:

> Thv HéBodo hasNext(), Tou emioTpépel true 600 UTTdpXEl ETOHEVO
oToIXEio oTnV AioTa Kai

> Thv HEBodo next() TTou eTIOTPEPEl TO ETOPEVO OTOIXEIO

Iterator<String> iterator = Lista.iterator();
while(iterator.hasNext()){
System.out.printin(iterator.next());

}

Listlterator<String> listlterator = Lista.listlterator();

while(listlterator.nasNext(){
System.out.printin(listiterator.next());
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Aiagopéc pe Ta anAd arrays

21NV KOTOOKEUN:
String[] names = new String[3];

ArrayList<String> list = new ArrayList<String>(); // ) ArrayList<String>(3)

2TNV a1TofONKEUO N TIMWV:
names[0] = "Sakis";
list.add("Sakis");

2TNV AVAKTNON TIMWV:

String s = names|0];
String s = list.get(0);

MavayiwTtng ZQETo0g,  AVTIKEIMEVOOTPEPNG MNpoypaupaTIoNog
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TTapadeiypara

Napdadeiypa atrAoU ArrayList

Nokipdloupe Tic peBodouc size(), add() kai remove(). Emsidn dev
Xphowomotouue generic - ArraylList Ga Adfoupe TpoeldoToNTIKO HAVULA
Katd TV HETAYAWTTLON.

import java.util.*;
class ArrayListl {
public static void main(String args{]) {

ArrayList al = new ArrayList();
System.out.printin("Arhiko megethos: " + al.size());

Il prosthiki stoiheivn
al.add("J");
al.add("A");
al.add("V");
al.add("A");
al.add(0, "HELLQO");
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TTapadceiyuara

al.add(new Integer(2013));
System.out.printin("Megethos meta tis prosthikes: " + al.size());

// emfanisi tou array list
System.out.printin("Ta periehomena: " + al);

// diagrafi stoiheivn tou array list

al.remove("V");

al.remove(2);

System.out.printin("Megethos meta tis diagrafes: " + al.size());
System.out.printin("Ta periehomena: " + al);

o

Arhiko megethos: A

Megethos meta tis prosthikes: 6

Ta periehomena: [HELLO,. J,. A, U, A, 28131
Megethos meta tis diagrafes: 4

Ta periehomena: [HELLO, J, A, 280131
Pres=s any key to continue . -

MavayiwTtng ZQETo0g,  AVTIKEIMEVOOTPEPNG MNpoypaupaTIoNog
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TTapadeiyuara

MNapadsiypa generic - ArrayList

Mia o acpaAng mapaAAayn Tng Arraylist (generics).

import java.util.*;

class arraylist2 {

public static void main(String args[]) {

ArrayList<String> arr = new ArrayList<String>(10);
arr.add("'l"); arr.add(" "); arr.add("L"); arr.add("O");
arr.add("Vv"); arr.add("E"); arr.add(" "); arr.add("J");
arr.add("A"); arr.add("V"); arr.add("A");
System.out.printin(arr);

} F

(1. - L. oOo. U_. E. . J. A.
Press any key to continue . . .

MavayiwTtng ZQETo0g,  AVTIKEIMEVOOTPEPNG MNpoypaupaTIoNog 30



Awaxeipion tng Mvilung otn Java
Katad tnv eKktéAeon evoc POoypAUATOC, SLAPOPETIKA LEPN TNG UVALLNG
(RAM) deopevovtal yla kaBe kKAaon, Stemadn, avtikeipevo Kat uebodo.

Ta Svo kKUpLa HEpN NG eivaL: n Heap kat n Stack.

OL ToTikEC petaPAntec ‘Couv’ otn Stack — pvAun
- O xywpoc deopevetal e TNV KARon the pebodou
- Altodeopeletal pe TNV enotpodn tng pebodou

Ta Aouta dedopéva ‘Clouv’ otnv Heap - pviun
- O xwpo¢ deopeVETAL LLE TNV hew
- AtodeopeveToL auTOpATO KOL OXL Ao ud¢ (garbage collection)

Mou amoBnkevovtal oL Bactkoi TUTOL KoL TTOU TOL OLVTLKELUEVA TWV

wrapper KAAGEWV;
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H pyviun - Heap

Java Heap Space:
XwPOoc TNC LVAMNC TTOU XPNOLUOTIOLELTAL, KATA TNV EKTEAECN TOU TPOYPALL-
LLOTOC, YLO TIC OTATKEG TIANnpodopleg (classes kat interfaces) ywa ta

ovVTLKeipeva (kat ta tedia Touc).
Ta avtikeipeva dnuoupyolvtol VT oTov Xwpo tne Heap.

H Garbage Collection (cuAAoyn okoumnidiwv) TPEXEL oTNV Heap — pvAun
yLot val EAeUBEPWOEL TNV VAN OTTO TAL AVTLKEMEVD VLol TA OTtola OEV
UTTAPXEL KaTola avadopad (v ypnowuorotouvtat mAEov). ZTo AVTIKELLEVA
™n¢ Heap €xoupe dnuoota mpoofaon armo onolodNMOTE CNUELO TOU

TPOYPAMHOTOG L.

Mo apyn pvAun amo tnv Stack, aAAa o petayAwttiotng dev xpelaletol va

yvwpilel To peyeboc kot tnv dtapketa wng Twv dedopevwy.
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H pviun - Stack

Java Stack Memory:

XwpOog TNC LVAMNG TTOU XpnoLpoTmoleital yia TLi¢ mAnpodopieg tnc pedodou, otav
auTr ekteAeital. Mpoowplvr) amoBnKeLonN TWV TOTILKWY METOBANTWVY, TUTILKWY
TIOPOLLETPWYV, ETILOTPEPOUEVN TIUA KaL TTou Ba eTtloTtpEYPEL.

2tn Stack tomoBetolvtal oL avadopEg ota avtlkeipeva tng Heap kal ekteAovvtal
o vApota (threads) tou MpoypappATOC.

Otav ekteAeitol pa peBodog, tote dnuloupyeital pa ‘eyypadn evepyomnoinong’ -
activation record (AR) otn Stack yla va armtoBnkeutoUV ol TOTIKEC UETABANTEC

TWV Baotkwyv TUTIWV, AAAA KOl OL AVOPOPEC O€ avTIKEiUEVH TNG uedodou.

Otav teAewwoel N HEB0SOC TO KOUUATL EAEUOEPWVETOL YLOL XPrion arto AAAN
nebodo.

Elvoil CUYKPLTLIKA LKPOTEPN AAAQ YPNYOPOTEPN VAN aTto OTL N Heap. O enetep-
YOOTN G EXEL TTPOOPAON O QUTA TNV MVALN LEOW VoG SelkTn, TOU stack pointer.

O UETAYAWTTLOTNG TIPETEL VA YVWPLLEL TOV TUTTO, TO UEYETOC Kol TNV SLdpKeLa {wh¢

Twv 6edoucvwy Tou Ba amoBnKeUTOLV.
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Karavoun Hviung (1/4)

Mua mpwtn anetkovion tng Stabsopng uvnung (dev nailst poAo n osipda...):

Doptwon kat kTEAEoN KWK o€ eTtinedo COde
KAQACEWV

Ytatikad dedopeva (classes, interfaces)
JTOTLKEC peTaPAntég, nEbodol

Static

AnpLoupyla aVTIKELEVWY (TEAEOTAC Nnew)
Mebia, pEBodoL AVILKELUEVWV
Garbage collection

Heap

Stack

ExtéAeon pneBodwv, amobnkeuon TOTMKWY
MetafAnTwv, TUTILKEG TTOPAETPOL,
ErmiotpepOpEVEC TIUEG,

AvadopEC AVTIKELLEVWY,

NAuata (threads) Free Memory

| [1]
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Karavoun Hviung (2/4)

- Mua pepkn xprion tng Stack kot Heap pvrung

Heap

v[z=]

bl ~ MéBobolL :
B2 Media:
E:_rddress—z —

Box bl =
Box b2 =
double y

new Box(2,3,4);
new Box(10,15,20) ;
= 25;

MEBobdolL:

- OLavadopég (references) deixvouv tnv dtebBuveon tou avtkelpevou n null (kauia dtevBuvon)

Mavayiwtng ZPETOOC,

AVTIKEIHEVOOTPEPNC MPOYPANHATIOHOC
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Karavoun Hviung (3/4)

Kataxwpwég (Registers) kau Static storage:

- Koatoaywpteg (Registers): ELOLKOC XwWpPOC TNG LVANG TTOU XPNOLUOTIOLELTAL LOVO
Qo TOV LETAYAWTTLOTA Kal KAmoLleg popEC armo tnv VM, xwplc va €xoupue
nPOcBacn o€ aAuTr TNV LVAUN.

- 2tttk MvApn (Static Memory): ELOIKOC xwpog tn¢ Heap — pvApung omou
ToToBOeTOUVTOAL T OTATIKA SESOUEVA KOl OL OTATIKES uédodol.

Static Memory

Mua pepiki) xprion tng Static - pviung

Ta otatika pépn g Ypologismos_FPA

class Ypologismos FPA ({

s fpa (18

public final static int s fpa = 18;
Mebobog: YpologismosFPA () public static double YpologismosFPA() {..}

public static void main(String args[]){..}

MéBodoo: main(String args(])
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Karavoun HvAMNG (4/4)

Bo avahuBei
MO POKAT. ..

\Ixm exkteleon tng pebodou tomo-

Zuvodn Twv AsLToUupyLWV

Call Stack / Runtime Stack

Call Frame n
Activation Record (AR)

Heap

OMAa ta debopéva pus tnv kARon

BstoUvtal otn Stack kal anote-
AoUv 10 AR, mou 'oPBrjvel’ ps to
tehog tng pebodovu.

- Tomkeg petaPAnieg

- TUTIIKEG TIaPAPETPOL

- eTuotpedopevn T

- avadopEC aVTIKEWUEVWV
- vijpata (threads)

- Compile time

Xwpoc AVTIKELLEVWYV

- Anpwovpyla avTIKEWUEVWY, TEAECTNC

new

- Nebia - M£Bobol (kade aviwkeysvou)

- Garbage Collection

Code area

- Ooptwon kKat EktéAgon
Tou Kwdka o€ emimedo
KAdoswv

ZTATIK HVAN

Ftatxd Asdopcva (Interfaces kal classes)

- Itanikéc petaBAntéc
- Itatkeg peBobdor
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Call Stack / Runtime Stack (1/4)
Kata tnv ektéAgon ptag pedodou, o xwpoc TG UVHNG TTou
xpnotlporoleitat ywa to. dedopeva tng peBodou, ovopaletal

call stack i runtime stack.

Otav kaAeitol pla peBodoc poc eKTEAEON, TOTE ONULOVPYEiTAL OTN
stack éva mAaiolo kKAnonc (call frame) i eyypadn evepyo-

rnoinong (activation record), émou opadonotovvrat GAa Ta
dedopeva tng pebodovu.

-  Emwotpedpopevn tipn pedodou

- Torukég peTaBANnTEG

[Call Frame (Activation Record)hl

- TuTKEG MaPAMETPOL

-  Emwotpedopevn dievBuvon

MavayiwTng ZPpeTooc,  AVTIKEIMEVOOTPEPNG MpoypappaTiopog 38



Call Stack — Call Frames (2/4)

Napadeypa:
class Box flass TestMemory
{
double width; MyMethod_1()

double height; {double d;}

double depth; Call Frame
: i MyMethod_2( Q ""V“getm\_a()

inti
} float f

MyMethod_3() Call Frame MyMethod_2()

{ {int i; float f;} \

Box b=new Box();
\ Box
Call Frame MyMethod_1() double width

}
double height
double d double depth

class TestMemory Stack Heap

MOoALC teAewwoel n MyMethod_3().....
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Call Stack — Call Frames (3/4)

Napddeypa:
class Box class TestMemory
{ {
double width; MyMethod_1()
double height; { double d; }
MyMethod_3()

double depth; .

MyMethod_2()
} {inti; floatf;}
MyMethod_2
MyMethod_3() inti

{ float f
Box b=new Box();
} MyMethod_1() Box
double width
double d double height
double depth
class Box class TestMemory Stack Heap

MOoALc teAewwoel n MyMethod_3(), apxitet to LIFO (last-in-first-out)
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Call Stack — Call Frames — [apadciyua (4/4)

Napdadeyuo:

add()
- 81evBuvon emotpodnc otn main()
- uetafAntA double x

class AddTwoValues {
public static double add(double x, double y)

{ double z; - petaBAntr double y
Z=X Y, Call Frame-add() ; HETCXB)\I']TI"] double z
return z; } — TR emotpodng (return value)

public static void main(String args[]) { - 51e08uvon r:r?::i)pod)ﬁg 070 AELTOUPYLKS
double d1=3.50; - petaPAnTA String args
double d2=4.50; pTE—— pnetoBAnth double d1
double r = add(d1, d2); e - HETABANTA double d2

- Antn doubl
System.out.printIn(“To athroisma einai=" +r); uetaAntn double r

}
} Stack

MavayiwTng ZPpeTooc,  AVTIKEIMEVOOTPEPNG MpoypappaTiopog 41



